Spontaneous and stimulus-triggered epileptic discharges: delayed antiepileptic effect with triggering.
The aim of the present study was to test whether the organic calcium channel blocker verapamil acts not only on spontaneously occurring epileptiform field potentials (EFP) but also on EFP triggered by single electrical stimuli in the low-Mg2+ epilepsy model. The experiments were carried out on hippocampal slices of guinea pigs. EFP were elicited by omission of Mg2+ from the perfusate and recorded from stratum pyramidale and stratum radiatum in the CA1 subfield. Single electrical stimuli were applied to the Schaffer collateral pathway. Verapamil was added to the bath solution in concentrations of 40 and 60 mumol verapamil/l at normal (4 mmol/l) and elevated (8 mmol/l) K+ levels. After omission of Mg2+ from the perfusate, spontaneously occurring EFP appeared in all trials. These spontaneously occurring EFP were suppressed dose-dependently upon addition of verapamil to the perfusate. At elevated K+ levels, the latencies to suppression were significantly reduced and the dose dependency was abolished for the two doses of verapamil used. Triggered EFP reappeared upon stimulation after spontaneously occurring EFP had been suppressed, except for trials with 60 mumol verapamil/l bath solution with elevated K+ levels. The stimulus-evoked EFP were abolished with continuing perfusion of verapamil except for trials with 40 mumol/l at normal extracellular K+ concentrations. This effect was again dose dependent and enhanced by elevating the K+ level. In all experiments, stimulus-evoked EFP reappeared upon wash-out of verapamil. A primary action of verapamil on pacemaker functions in epileptogenic tissue is assumed.